ABSTRACT. The Finnish commercial property market internationalised rapidly in the beginning of the 21 st century. According to the portfolio theory and previous research on international property investments, the main motivation factor driving international real estate investments is the possibility to reach diversifi cation benefi ts. The paper discusses the diversifi cation benefi ts offered by the Finnish property market in its early years of internationalisation. As international real estate investors in the Finnish property market include investors with both real estate only, as well as mixed-asset portfolios, the diversifi cation benefi ts are studied both in terms of a Finnish mixed-asset portfolio, as well as international real estate portfolio.
INTRODUCTION
Internationalisation of the European real estate market has been a growing trend of the millennium, the cross boarder investments accounting for 63% in 2007 (Jones Lang Lasalle, 2007) . This trend reached the Finnish property market in 1998, when the fi rst international real estate investments were conducted by an opportunistic U.S. investor. The internationalisation took off, however, only in 2002, when 7 international investors entered the Finnish market (Catella, 2005) . Today, cross border investments represent about a half of the yearly transactions volume in the Finnish commercial real estate markets, and more than 70 international investors have entered the market. (KTI, 2008; Catella, 2008a) .
Modern portfolio theory (Markowitz, 1952) suggests that investors base their asset allocation decisions on the risk-return characteristics of the asset returns, as well as on the co-movement of the asset returns, and thereby provided diversifi cation benefi ts. The objective of gaining diversification benefits has been shown as the main motivating factor driving also international real estate investments. The early questionnaire surveys by Worzala (1994) and Newell and Worzala (1995) confi rm that the primary reasons for investors to invest in international real estate are diversifi cation benefi ts and possibilities to achieve higher returns. As other important rationales the respondents had chosen e.g. the lack of domestic investment opportunities, currency strength, diversifi cation benefi ts due to differ-ent economic and political environments, the ability to invest in property-specifi c feature that are different from domestic opportunities, matching investments to liabilities and the low correlation between the asset returns in the countries (Worzala and Newell, 1997) . Similarily, McAllister (1999) showed that the potential benefi ts U.K. investors saw in international property investments were diversifi cation, high returns, liability matching and support to core business. The aim of this paper is to determine, if the Finnish commercial real estate market provided diversifi cation benefi ts in its early years of internationalisation. As international real estate investors in the Finnish property markets include investors with both real estate only, as well as mixed-asset portfolios, the diversifi cation benefi ts are studied both in terms of a Finnish mixed-asset portfolio, as well as an international real estate portfolio.
The international investors in the Finnish property markets represent a broad range in terms of their origin, type and investment strategies. Figure 1 shows the international investors by their country of origin. More then 80% of the international investors in the Finnish property markets were of European origin, most commonly from other Nordic countries (32%), Germany (22%) and U.K. (15%). The investors from outside Europe were either from the U.S. or Israel, and the group "other" includes investors with more than one country of origin.
A possible explanation for the strong representation of European, and especially Nordic, investors in the group of international investors in the Finnish markets are the challenges related to international investment. In the questionnaire surveys of Worzala (1994) , and Newell and Worzala (1995) the respondents identifi ed as most important problems of international property investment the lack of local expertise, inability to identify acquisitions in a foreign market, taxation differences, potential for misunderstandings due to language and cultural differences as well as the management and operation once investment is made. Again, the survey of McAllister (1999) confi rms that investors regard the information costs and high costs of diversifi cation as the main problems associated with foreign real estate investments. Thus, European investors might feel that the information-related risks are lower when investing within the same continent. The Nordic countries, on the other hand, share similar legal structures, and the cultural differences between the countries are low.
The following chapter presents the research conducted in the fi eld of diversifi cation benefi ts in international property portfolios. Thereafter the data and methods used in the analysis, and possible limitations related to them are discussed. The results of the analysis of diversifi cation benefi ts provided by the Finnish market are discussed separately for Finnish mixed asset portfolio and international real estate portfolio. The last section draws the conclusions and gives suggestions for further research. 
LITERATURE REVIEW
The benefi ts of including real estate in a mixed-asset portfolio including fi nancial assets, most commonly stocks, bonds, and real estate, has been extensively studied during the past two decades. Seiler et al. (1999) provide a review of the early studies summarising that property has a low correlation with other asset classes, and thus should have a place in a mixed asset portfolio. Due to the data availability issues most of the early studies analysing mixed asset portfolio are performed on U.S. and U.K. data, the amount of research being more limited in the continental Europe. For more recent studies in Europe, Hoesli et al. (2004) provide an analysis of benefi ts of including real estate in mixed-asset portfolio using the perspectives of seven countries: Australia, France, the Netherlands, Sweden, Switzerland, U.K. and U.S. According to their analysis, property investments provided diversifi cation benefi ts in all of the studied markets, the optimal allocation to real estate varying depending on the risk level and country, being on the 5 to 15% range for unhedged returns and in the rage of 15 and 25% for hedged returns.
A large part of the investors investing in international real estate, however, have a real estate only portfolio. Among the early studies on international diversifi cation benefi ts in real estate portfolios is that of Wurtzebach (1991) . He evaluated the diversifi cation benefi ts of a property portfolio consisting of equal allocations of offi ce investments in London, Frankfurt, New York, Paris and Sydney markets. All returns were measured in local currency. The diversifi cation benefi ts were measured through reduced volatility of vacancy rate, rental values, capitalisation rate and projected rates of return. The international diversifi cation reduced the volatility of each component compared to the portfolio consisting of only U.S. real estate. In comparison to each of the individual markets, the results were more varied, but in many of the cases international diversifi cation reduced the volatility of the portfolios. Gordon (1991) analysed the diversifi cation benefi ts for an investor holding U.S. and U.K. real estate, concluding that the investor would benefi t from the international exposure. The analysis was conducted based on local currencies. Also Worzala (1992) studied the diversifi cation benefi ts of U.K. and U.S. real estate, fi nding gains from international diversifi cation benefi ts. She performs the analysis with and without taking the currency fl uctuations into account, and notes that the level of diversification benefi ts is higher if local returns are used. A similar, pair-wise country analysis is provided by Hudson-Wilson and Stimpson (1996) , who analyse the diversifi cation benefi ts of including U.S. real estate in a Canadian investors' portfolio. The diversifi cation benefi ts were analysed by comparing a portfolio of only Canadian real estate to a portfolio holding up to 20% U.S. real estate. The analysis is conducted in returns denominated in Canadian dollars, i.e. assuming unhedged returns. The analysis of incorporating U.S. assets into the portfolio in conducted in three stages: fi rst, analysing the benefi ts of incorporating aggregate U.S. real estate; second, analysing the benefi ts of incorporating various U.S. property types; and third, analysing the benefi ts of incorporating property from individual U.S. cities into the portfolio. The authors conclude that international diversifi cation was benefi cial, in all of the three studied levels. The authors conduct the analysis also based on returns in local currencies and due to the differences in results, suggest, that currency risk might have a substantial effect on the investment.
Addae-Dapaah and Yong (1998) study the international diversification benefits of international offi ce investments in Asia-Pacifi c from Singaporean investor's perspective. The authors fi nd substantial diversifi cation benefi ts in international property investments. The authors also study the signifi cance of currency risk on the returns and correlation coeffi cients, concluding that the impact of exchange rate volatility is marginal. Case et al. (1999) analyse the property returns in 22 markets from 21 countries. They use returns converted to U.S. dollars, to refl ect the U.S. investor's point of view. The authors fi nd diversifi cation benefi ts in international property investments, but note that the level of diversifi cation gains depends from the property type included in the portfolio. They also fi nd that property returns are dependent of the global GDP changes, which limits the benefi ts obtainable through international diversifi cation of property investments.
Addae-Dapaah and Yong (2000) study the effectiveness of international diversifi cation in the context of Asia-Pacifi c real estate from a Singaporean investor's perspective. Their analysis, which is conducted both for local returns and on returns denominated in one currency, shows that diversifi cation benefi ts existed over the reference period from 1984 to 1996, and were the highest for retail property. A more recent analysis of the international diversifi cation benefi ts in Asia-Pacifi c market is provided by Jin et al. (2007) . They create efficient portfolios of both individual asset classes (incl. real estate) and a mixed-asset portfolio of 11 countries in the area, using U.S. dollar denominated returns. The analysis shows diversifi cation benefi ts for the international property portfolio. Lim et al. (2008) provide an analysis of the correlation of property returns in 15 countries, including Finland, based on the IPD property index data. Their analysis suggests that the correlations between the property returns in the countries vary signifi cantly, from almost complete correlation (99%) between some of the studied countries to high negative correlations between some. Thus the diversifi cation benefi ts obtainable vary markedly depending on the markets studied.
DATA AND METHODS
The study uses annual data on Finnish stocks, bonds, direct real estate and indirect real estate as well as annual real estate return data on fi fteen property markets: Canada, Denmark, Finland, France, Germany, Ireland, Netherlands, Norway, Portugal, Spain, Sweden, Switzerland, U.K. and U.S. for the time period 2002-2006, i.e. the fi rst fi ve years where international investors have been present on the Finnish property market.
The returns of Finnish assets were obtained from KTI Finland. The bonds returns are based on EFFAS Finland Government Bond Index. Stock index is the OMX Helsinki Cap gross index and indirect property index the OMX Helsinki Real Estate gross index. All returns are total returns including income returns and capital appreciation. Finnish direct real estate returns were obtained from KTI Index, an IPD-compliant property index. International property returns are All Propertyindices obtained from IPD Multinational Index Spreadsheet. International diversifi cation benefi ts are analysed by using unhedged returns, as well as Euro-dominated returns.
The use of index-based property data has some drawbacks that should be taken into account when conducting the analysis. Firstly, indices refl ect the investment policy of institutional investors in the country in question. Thus, the divisions between e.g. property types vary between countries (Hoesli et al., 2004) . Secondly, as indices are constructed of the returns of a large amount of properties, they refl ect the returns of a well-diversifi ed portfolio. This assumption might be violated in case of international investors entering a new market. And thirdly, as most of the IPD indices are appraisal-based, they are affected by valuation smoothing. The phenomenon leads to the standard deviation of time series to be underestimated and also affects the correlations of asset returns (see e.g. Geltner, 1989 Geltner, , 1993 Diaz and Wolverton, 1998) . There are several methods for correcting, i.e. de-smoothing, the time series to track the true volatility of property data. The shortness of the time series used in this study, however, makes the correction for the bias diffi cult, as the data does not cover a total cycle. Thus, no corrections for valuation smoothing were performed on the data.
This study analyses the diversifi cation benefi ts provided by the Finnish real estate market using the Modern Portfolio Theory (MPT), a framework by Markowitz (1952) . However, unlike most studies using MPT, this study focuses on analysing historical returns and diversifi cation benefi ts. The use of ex-post data has the benefi t of avoiding future predictions of the asset returns, especially in the case where the data period is too short to cover an entire business cycle. The optimisation applies a no short-selling constraint, i.e. all asset allocations in optimal portfolios must be zero or larger, and all asset weights must sum to one.
The application of mean-variance optimisation often leads to the creation of portfolios with corner solutions, i.e. few assets enjoying very large allocations and the other having zero allocations (Black and Littermann, 1992) . To encounter the problem, the optimisation of international real estate portfolio is conducted in two stages. First, unconstrained optimal portfolios are created. To avoid extreme allocations in individual countries, the second stage of optimisation was conducted using a 20% maximum allocation constraint for each country.
DIVERSIFICATION BENEFITS IN THE FINNISH MARKET

Finnish mixed asset portfolio
The analysis of diversifi cation benefi ts begins with an analysis of a mixed asset portfolio consisting of only Finnish assets, i.e. Finnish stocks, bonds, returns on investments in public real estate investment company shares (RE stocks) and real estate. If an investor is indifferent of the division of his asset into different asset classes, but prefers a country exposure, the mixed-asset portfolio offers insights in seeing if investors should invest in Finnish real estate at all. The property-related risk factors omitted by MPT, i.e. the lumpy nature of the asset class combined with the small size and thus rather low liquidity of the Finnish property market imply that should the optimal mean-variance portfolio not include real estate, the investor would prefer investing his wealth into stocks and bonds.
The descriptive statistics of the asset returns are given in Table 1 . As typical, the average return on direct real estate was between that of stocks and bonds. Interestingly, the returns on RE stocks were markedly higher, more than five times the returns on direct real estate and doubled the return on stocks. The volatility of asset returns is illustrated by standard deviation and by coeffi cient of variation, which measures the ratio of standard deviation to average return, i.e. the average risk per unit of return. The coeffi cient of variation was the lowest for direct and indirect real estate. In comparison to those, the coeffi cient of variation was surprisingly high for bonds, whereas stocks carried, as expected, by far the most risk per unit of return. 
Diversifi cation Benefi ts in the Finnish Commercial Property Market
In addition to the return levels, correlation coeffi cients of asset returns are of importance when choosing the structure of a portfolio. The smaller the correlation coeffi cient, the larger the diversifi cation benefi ts. The correlation matrix for Finnish asset returns is illustrated in lower part of Table 1 . As shown in the table, Finnish bonds had a high negative correlation with all the other asset classes studied, suggesting signifi cant diversifi cation benefi ts. The correlation between stocks and direct real estate, as well as stocks and RE stocks, was positive, suggesting limited diversifi cation benefi ts. The correlation between direct real estate and RE stocks was high and positive; suggesting that diversifi cation within the real estate asset class did not provide diversifi cation benefi ts, but that they could have been close substitutes within the studied time period.
The structure of effi cient portfolios is illustrated in Table 2 . As could be expected from the risk-return structure and correlation characteristics, RE stocks dominate the effi cient portfolio in all but the lowest return levels. Bonds enter the effi cient portfolios only at the lowest return levels, whereas stocks are present at the medium to high return levels. Direct real estate enters the effi cient portfolio at return level of 16%. The allocation decreases from this maximum of almost 70% to zero at return levels of 36%.
The results of the portfolio optimisation differ from most of the empirical research, where direct real estate is typically characterised of having a high allocation in the portfolios with low return and risk. This can be explained by the exceptional risk-return characteristics of RE stocks under the study period and the relatively poor risk-return trade-off of stock and bonds returns.
As mentioned earlier, the results of the analysis might be biased due to the appraisalsmoothing phenomenon. The bias on the optimal allocation is expected to be larger in the mixed-asset portfolio than in the international real estate only portfolio, because in the mixed- asset portfolio case direct real estate is the only asset that is exposed to the phenomenon. As the shortness of time series would limit the reliability of de-smoothing procedures, the effect of volatility increases were simply tested by doubling the standard deviation of the direct property returns, which gives a rough picture of the sensitivity of the result to asset volatility changes, but unfortunately does not take into account the change in correlation structures. In this case the increase in standard deviation leads to real estate entering the effi cient portfolios later, at the return level of 22%. Between the return levels of 22 and 34% changes in the optimal allocation remained small, at less that 0,6%. It should be noted, however, that even with the doubled property return volatility the coeffi cient of variation of property returns was still lower than for bonds.
International real estate portfolio
Hedged returns
The second part of the analysis focuses on Finnish real estate investments in an international real estate portfolio. The analysis is started with returns in local currencies, which corresponds to the situation where the investor has hedged all the risks of currency fl uctuations. Table 3 presents the descriptive statistics of property returns in the studied property markets during [2002] [2003] [2004] [2005] [2006] . Concentrating only on the average returns measured in local currencies, the Finnish property market was not that attractive during the observation period. The level of Finnish property returns was below the average (10,6%), and third lowest of the countries studied. The highest returns were provided by the Irish and U.K. markets, where the return levels exceeded 15%.
In respect to the risk-return trade-off the Finnish market was more attractive, the coefficient of variation being the third lowest in the dataset. Extremely low coeffi cient of variation was provided by the Swiss market, which is interesting, as the Swiss index is the only IPDindex which is based on hedonic modelling, instead of appraisals, and should thus not suffer from appraisal bias. The least attractive riskreturn trade-offs were provided by the German and Swedish markets.
The correlation matrix for international property returns is illustrated in Table 4 . All negative correlation coefficients have been bolded. The Finnish property market is positively correlated with all other property markets, except the German market. With eight out of thirteen countries (Canada, Denmark, France, Ireland, the Netherlands, Norway, Spain and Sweden) correlations were 0,8 or more suggesting no diversifi cation benefi ts, and of the positive correlation coeffi cients only one, with Portugal, was low. Thus, it can be stated that the Finnish market did not provide signifi cant diversifi cation benefi ts under the studied period.
Altogether, the returns in the studied markets were strongly correlated with each other, the only negative correlations being with Germany or Portugal. Also Switzerland had some moderate correlations, for example with U.K. and U.S. Table 5 contains the country allocations in effi cient portfolios. One should pay attention to the risk-return characteristics of the effi cient portfolios, especially at the return levels of 4 to 6%, where portfolio risk approaches zero. The effi cient portfolios are dominated by German properties at the low to moderate risk levels and Portuguese properties in the moderate to high risk levels. The high negative correlations of these markets lead to signifi cant diversifi cation benefi ts in the portfolio.
The allocation to U.K. properties grows with the portfolio return, which is explained by the fact that the U.K. market provided high absolute returns with moderate risk. U.S. property enters the effi cient portfolios at the lowest risk levels and Switzerland makes a short appearance in the return level of 8%. It is also interesting to notice that of the fourteen countries, nine (Canada, Denmark, Finland, France, Ireland, Netherlands, Norway, Spain and Sweden) do not enter the effi cient sets at all. Standard deviation 0% 0% 1% 1% 1% 3% Canada 0% 0% 0% 0% 0% 0% Denmark 0% 0% 0% 0% 0% 0% Finland 0% 0% 0% 0% 0% 0% France 0% 0% 0% 0% 0% 0% Germany 82% 66% 44% 23% 1% 0% Ireland 0% 0% 0% 0% 0% 0%
Netherlands 0% 0% 0% 0% 0% 0% Norway 0% 0% 0% 0% 0% 0% Portugal 0% 10% 31% 54% 77% 30% Spain 0% 0% 0% 0% 0% 0% Sweden 0% 0% 0% 0% 0% 0% Switzerland 0% 0% 2% 0% 0% 0% U.K. 0% 21% 23% 23% 22% 70% U.S. 18% 3% 0% 0% 0% 0% Most optimal allocations have extreme weights on few countries (Germany, Portugal and U.K.). The extreme weights are, however, not pure corner solutions, but are largely affected by the correlation structure of the asset returns. In practice such allocations might be unrealistic, and thus the optimisation was conducted using a 20% maximum allocation constraint. The results of the optimisation are illustrated in Table 6 .
The use of constraints increases the number of countries in portfolios. Each optimal portfolio must consist of at least fi ve countries, but in practise all optimal portfolios have an allocation to six countries. For Portugal and U.K., i.e. countries that had high allocations throughout the return spectrum in unconstrained portfolios, the constraint just limits the allocation to the highest level permitted. For Germany the case is different. The new countries in the portfolios change the dynamics of the portfolio, thus reducing the optimal allocations to German properties below the constraint level on return level of 20%. When applying the allocation constraint also the Finnish real estate enters the optimal portfolio at the lowest return levels.
Unhedged returns
To see the effect of currency risk on the optimal portfolios, the analysis of international real estate portfolios was conducted using returns converted into euros. Seven of the studied countries (Finland, France, Germany, Ireland, Netherlands, Portugal, Spain) are part of the eurozone, so the adjustment for currency risk only affects the returns of the remaining seven countries (Canada, Denmark, Norway, Sweden, Switzerland, U.K. and U.S.). The summary statistics of the adjusted property data is illustrated in Table 7 .
The changes in the risk-return profi les are marked, the size of effect, however, varies across countries. The effect is the largest for Switzerland and U.S., where the coeffi cient of variation multiplies to almost fourteen-and sevenfold, respectively. For Canada, Norway and U.K. the coeffi cient of variation approximately doubles. The only country where the effect is remains unsubstantial is Sweden. After the adjustments, Portugal and Netherlands provide the best risk-return trade-off in the sample. The correlation matrix for unhedged returns is provided in Table 8 . Again, negative correlations are emphasised. The correlation coeffi cients for Germany and Portugal remain mostly negative, and the currency adjustment also turns some of the correlations for Switzerland negative. The effect of the currency adjustment on correlation coeffi cients varies across countries. Surprisingly for Canada, Norway, Switzerland and U.S. the correlation coeffi cients predominately increase, whereas for Denmark and U.K. the correlation coefficients mostly decrease.
The structure of effi cient portfolios is illustrated in Table 9 . The portfolios are again dominated by German and Portuguese property; whereas the U.K. property enters optimal portfolios only in the lower return levels. As for hedged returns, Denmark, Finland, France, Netherlands, Norway, Spain, Sweden and U.S. do not enter the effi cient sets. Switzerland, which had a small allocation in the optimal hedged portfolios at the return level of 8%, does not enter the portfolios, whereas Canada and Ireland do. The allocations in the constrained portfolios are illustrated in Table 10 . Again, the changes are not restricted to reducing allocations of some countries to the upper boundary (as for Portugal), adding new countries to the portfolio (e.g. the Netherlands, Finland) and leaving some out (e.g. U.K.), but the use of constraints changes the dynamics of the portfolio. In the constrained portfolio, the allocation to German property reduces to the set maximum on the risk levels of 6 and 8%, but is clearly below the set maximum on the higher risk levels. For Portugal, the optimal allocations in the return levels of and above 8% are on upper boundary of the constraint, i.e. 20%, whereas for the lowest return level, the allocation is markedly lower.
Dutch property, which did not enter the unconstrained portfolios, has an allocation of 20% on all risk levels. The case is similar for Finnish real estate, which has an optimal allocation of 20% on all other but the highest return levels. Other new countries in the constrained portfolios are Spain and France, which both have high allocations on the upper end of the return spectrum, and Sweden and Switzerland, which enter the portfolios at lower return levels. The countries that have moderate allocations in unconstrained portfolios, i.e. Canada and U.K, have decreased allocations in the constrained portfolios, whereas U.S. property enters the 4% return portfolio. 
CONCLUSIONS
The purpose of this paper was to analyse, if the Finnish property market provided diversifi cation benefi ts in its early years of internationalisation. In the Finnish mixed-asset context, both direct and indirect real estate investments had a large allocation in the set of effi cient portfolios.
In the international real estate portfolio, the results varied depending on the constraints used. When there were no maximum allocation constraints, Finnish property did not enter the effi cient portfolios regardless of the hedging strategy of the investor. When a maximum allocation constraint of 20% was set, the effects of hedging strategy started to play a more signifi cant role in the results. For completely hedged returns, Finnish real estate offered diversifi cation benefi ts at the 6% return level, whereas for unhedged returns, the allocation remained at the upper boundary of the allocation constraint until the return level of 10%. Thus the results indicate that international investors were able to obtain diversifi cation benefi ts in the Finnish property market during its early years of internationalisation.
ACKNOWLEDGEMENT
The author wishes to acknowledge Investment Property Databank and Institute for Real Estate Economics (KTI) for the data they provided, as well as Academy of Finland (project 122525) and Tekes -the National Technology Agency of Finland (project 40079/06) for the fi nancial support. The author is also grateful to the editor of this journal and the two anonymous referees whose comments considerably improved the quality of this article.
